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Coherent elastic neutrino nucleus
scattering (aka CE' NS)

+ A pure weak neutral current process
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In a weak neutral current process which involves nuclei, one deals with
nuclear form factors  that are different for protons and neutrons and I FHH P The coupling to proton
cannot be disentangled from the neutrino  -nucleon couplings! L C depends on the weak

U The form factor takes into account the finite size of nucleus . mixing angle ! ,

S
1777 clitoe 8



Excess Counts / PE

CE NS players so far

COHERENTCsI

357.6356 (2017)

+ Updated in arXiv:2110.07730v1
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‘Prior Prediction Best-Fit Total

Steady-state background

BRN
NIN
CEvVNS

1286 + 27 1273 £ 24
18.4+4.6 17.3+4.5
5.6 £2.0 5.0 £2.0

- 306 + 20

Table I. A summary of prior prediction and best-fit event
rates and statistical uncertainties for CEvNS and each

background type.

The standard-model expectation for
CEvVNS is 341 + 11 + 42.
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What can we learn from CE NS?
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Nuclear physics with
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counts / 1.71 keV

First average Csl neutron radius measurements (2018)

' ' D. Aki t al. Sci 357.6356 (2017
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U We first compared the data with the predictions in the case of full 2 UEB) 8 fm
coherence, i.e. all nuclear form factors equal to unity:  the corresponding 8
histogram does not fit the data

V'  Only energy information used

U  We fitted the COHERENT data in order to get information on the value of the x No energy resolution

neutron rms radius Y , which is determined by the minimization of  the ...

. : : X No time information
using the symmetrized Fermi (t=2.3 fm) and Helm form factors (s=0.9 fm).

x Small dataset and big syst. uncer.



